ONR BAA Announcement # ONRBAA13-001
Date: 27 September 2012

Long Range Broad Agency Announcement (BAA) for Navy
and Marine Corps Science and Technology

INTRODUCTION:

This publication constitutes a Broad Agency Announcement (BAA) as contemplated in Federal
Acquisition Regulation (FAR) 6.102(d)(2) and 35.016, the Department of Defense Grants and
Agreements regulations (DoDGARS) 22.315(a) and DoD’s Other Transaction Guide for
Prototypes Projects, USD(AT&L), OT Guide, Jan 2001. A formal Request for Proposals (RFP),
solicitation, and/or additional information regarding this announcement will not be issued.

The Office of Naval Research (ONR) will not issue paper copies of this announcement. The
ONR reserves the right to select for award all some or none of the proposals in response to this
announcement. The ONR reserves the right to fund all, some or none of the proposals received
under this BAA. ONR provides no funding for direct reimbursement of proposal development
costs. Technical and cost proposals (or any other material) submitted in response to this BAA
will not be returned. It is the policy of ONR to treat all proposals as sensitive competitive
information and to disclose their contents only for the purposes of evaluation.

This BAA is intended for proposals related to basic research, applied research, or advanced
technology development. For Funding Opportunity Announcements (FOA) for NAVY and
Marine Corps Science, Technology, Engineering & Mathematics (STEM) programs, refer to
ONRBAAL13-002 (pending), which may be found at the ONR Broad Agency Announcement
(BAA) webpage-
http://www.onr.navy.mil/Contracts-Grants/Funding-Opportunities/Broad-Agency-
Announcements.aspx .

This announcement will remain open for approximately one (1) year from the date of
publication, or until replaced by a successor BAA. Proposals may be submitted at any time
during this period. This announcement replaces ONR BAA12-001 dated 28 September 2011.


http://www.onr.navy.mil/Contracts-Grants/Funding-Opportunities/Broad-Agency-Announcements.aspx
http://www.onr.navy.mil/Contracts-Grants/Funding-Opportunities/Broad-Agency-Announcements.aspx
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I. GENERAL INFORMATION

1. Agency Name —

Office of Naval Research
One Liberty Center

875 N. Randolph Street
Arlington, VA 22203-1995

2. Research Opportunity Title —

Long Range Broad Agency Announcement (BAA) for Navy and Marine Corps Science &
Technology

3. Program Name —

Not Applicable (N/A)

4. Research Opportunity Number —
ONRBAA13-001

5. Response Date —

This announcement will remain open until 30 September 2013 or until replaced by a successor
BAA, whichever first occurs. Proposals may be submitted at any time during this period.

6. Research Opportunity Description —

The Office of Naval Research (ONR) is interested in receiving proposals for Long-Range
Science and Technology (S&T) Projects which offer potential for advancement and
improvement of Navy and Marine Corps operations. Readers should note that this is an
announcement to declare ONR’s broad role in competitive funding of meritorious research
across a spectrum of science and engineering disciplines. A brief description of the ONR
Program Codes and the science and technology thrusts that ONR is pursuing is provided below.
Additional information can be found at the ONR website at http://www.onr.navy.mil/Science-
Technology/Departments.aspx.

Potential Offerors are urged to check the program areas that they are interested in throughout the
year for updates to thrust areas and research priorities on the ONR website @
www.onr.navy.mil. Prior to preparing proposals, potential offerors are strongly encouraged to
contact the ONR point of contact (POC). To identify the POC, follow the link for the
appropriate code or division listed below and then click on the link to the thrust or topic area.
Each thrust or topic area will provide a POC or e-mail address.



http://www.onr.navy.mil/Science-Technology/Departments.aspx
http://www.onr.navy.mil/Science-Technology/Departments.aspx
http://www.onr.navy.mil/

Expeditionary Maneuver Warfare & Combating Terrorism Department (Code 30)

Code 30 develops and transitions technologies to enable the Navy-Marine Corps team to win and
survive on the battlefield. The department invests primarily in asymmetric and irregular warfare,
distributed operations, information superiority and communications, and survivability and self
defense. Specific thrusts and the associated research areas are:

1) Command, Control, Computers and Communication (C4), which seeks to provide
tomorrow’s small unit naval expeditionary war fighters with the precise information they need,
when they need it, especially in complex, hybrid warfare environments. Warfighters must have
nearly-ubiquitous communications and availability of information to maneuver units, long-reach
on-the-move communications enabling technologies that allow lower-echelon war fighters to
exploit the global network, and technology to allow small unit war fighters to gain timely,
accurate, and nearly complete situational awareness (http://www.onr.navy.mil/Science-
Technology/Departments/Code-30/All-Programs/C4.aspx). Technology Investment Areas
include:

a) Network-centric warfare/Interoperability
b) Over-the-horizon communications/Gateways
c¢) Small-unit technologies.

2) Fires, which seeks to enable warfighters employed in small, distributed units with tools to
locate and decisively destroy larger enemy forces by applying timely, reliable, precise, and
accurate fires from a myriad of platforms. Research areas are integrated, lightweight optics and
sensors to see through all battlefield conditions and lightweight, organic, advanced weapons for
the flexible, effective application of firepower (http://www.onr.navy.mil/Science-
Technology/Departments/Code-30/All-Programs/Fires.aspx). Technology investment areas
include:

a) Targeting and engagement;
b) Advanced ammunition and energetics
c) Advanced weapons

3) Force Protection seeks to develop and mature technologies that provide protection from
myriad modes of enemy attack through the spectrum of warfare, including concepts such as
asymmetric and irregular warfare and distributed operations which concentrate on the small unit
and individual warfighters. End products will include protective systems expeditionary in
nature, lightweight, and capable of providing a far greater degree of performance than any
comparable system currently available. The functional areas of investigation are explosive
hazard defeat through detection, breaching and neutralization of all explosive hazards, counter
sniper, counter rocket, artillery and mortar, counter-bomber and personal protective equipment.
Technology investment areas include detection, neutralization and mitigation
(http://www.onr.navy.mil/Science-Technology/Departments/Code-30/All-Programs/Force-
Protection.aspx).
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4) Human, Social, Culture and Behavior Modeling, which seeks to build capability through
development of a knowledge base, building models and training capacity in order to understand,
predict and shape human behavior cross-culturally. Specifically, the program seeks to: a)
understand the human, social, cultural and behavioral factors that influence human behavior and
to improve our ability to model these influences and understand their impact on human behavior
at the individual, group and society-levels; b) Improve computational modeling and simulation
capabilities, visualization software toolsets, and training/mission rehearsal systems that provide
forecasting capabilities for socio-cultural responses; and ¢) develop and demonstrate an
integrated set of model description data (metadata), information systems, and procedures that
will facilitate assessment of the software engineering quality of sociocultural behavior models,
their theoretical foundation and the translation of theory into model constructs
(http://www.onr.navy.mil/Science-Technology/Departments/Code-30/All-Programs/Human-
Behavioral-Sciences.aspx).

5) Human Performance Training and Education (HPT&E), seeks to understand the science
of improving human performance in order to prepare warfighters for the complex and chaotic
joint operating environment. HPT&E will focus on developing training technologies, knowledge
products, architectures, and training systems that accelerate mental, emotional and cognitive
decision making skills for Expeditionary Warfighters, who are ready to deploy anywhere in the
world on short notice, function as part of an effective team, and assume greater leadership
responsibilities. Our priorities for research are to develop more skilled small unit leaders, small
unit teams and individuals through efforts to improve decision making, resiliency and readiness.
Technology investment areas include (http://www.onr.navy.mil/Science-
Technology/Departments/Code-30/All-Programs/Human-Performance-Training.aspx):

a) Decision making and expertise development
b) Mental resiliency and cognitive adaptability
c¢) Enhanced physical readiness.

6) Intelligence, Surveillance and Reconnaissance, which seeks to develop and leverage
advanced technologies for applications in future intelligence, surveillance and reconnaissance
systems, as well as to enhance situational awareness to enable real-time tactical decision making
for distributed operations, and provide proactive and predictive capabilities for asymmetric and
irregular warfare. Technology investment areas include a) sensor fields, sensor data collection
and networking gaps, entity recognition and urban domain; b) relevant and situational
information on demand to address capability gaps associated with the tactical processing of
sensor data in order to enable indications and warning such as tag, track and locate; and c)
actionable intelligence for expeditionary and irregular warfare to address gaps associated with
the translation of information to actionable intelligence. Specific research thrusts include:
biometrics, agile tactical sensor networks, acoustic collection and processing, calculation of area
atmospherics, and decision prediction (http://www.onr.navy.mil/Science-
Technology/Departments/Code-30/All-Programs/Intelligence-Surveillance-ISR.aspx).

7) Logistics, which seeks to provide Marines of the future with a precisely tailored level of
sustained logistic support from sea-based platforms to rapidly transport forces ashore. Logistic
delivery systems of the future will be more responsive and flexible, enabling Marines to out-pace



rapidly changing operational scenarios. Likewise, delivered logistic commodities will provide
more operational value per unit weight, enhancing combat unit self-sufficiency and
maneuverability. Operational units will benefit from technologies that maximize equipment
readiness by minimizing both down-time and maintenance requirements
(http://www.onr.navy.mil/Science-Technology/Departments/Code-30/All-
Programs/Logistics.aspx). Technology investment areas include:

a) Logistics Handling and Transport
b) Fuel Efficiency

c) Portable Electric Energy

d) Water Purification

e) Maintenance reduction

8) Maneuver, which explores technologies to increase the warfighting capabilities and
effectiveness of the Marine Corps Air Ground Task Force with emphasis on developing
affordable Autonomy technologies for unmanned systems, increasing survivability of ground
vehicles, improving off-road mobility and reducing fuel consumption, in both decentralized and
asymmetric warfare (http://www.onr.navy.mil/Science-Technology/Departments/Code-30/All-
Programs/Maneuver.aspx). Technology investment areas are:

a) Autonomy
b) Survivability
c) Mobility

Command, Control Communications, Computers, Intelligence, Surveillance, and
Reconnaissance (C4I1SR) (Code 31)

Code 31 focuses on experimental and theoretical research and technology in these areas with
applications across near-, mid- and far-term applications. The department invests primarily in
Information Dominance , distributed operations, and assure access and hold at risk technologies.
The goal of Information Dominance is to enable the war-fighter to take immediate, appropriate
action at any time against any desired enemy, target, or network by assuring that autonomous,
continuous analyses of intelligence, persistent surveillance, and open information sources have,
at all times, optimized the possible courses of action based on commander’s intent. The
Information Dominance area includes 1) Information Space for Integrated C2, ISR, and Combat
Systems Decision Making, 2) Spectrum Dominance, 3) Information Operations, 4)
Communications and Networks, and 5) Computational Environment Architectures.

Specific thrusts and focused research areas are:

1) Mathematics, Computers and Information Research, which sponsors basic and applied
research, and advanced technology development efforts in mathematics, computer and
information sciences that address Navy and Department of Defense needs in
computation, information processing, information operation, information assurance and
cybersecurity, decision tools, and command and control with specific focus on enabling
rapid, accurate decision making in network centric environments



(http://www.onr.navy.mil/Science-Technology/Departments/Code-31/All-Programs/311-
Mathematics-Computers-Research.aspx).

Specific scientific and technical areas include:

a) Applied computational analysis;

b) Command and control,;

c) Image analysis and understanding;

d) Information integration;

e) Intelligent and autonomous systems;

f) Mathematical optimization and operations research;
g) Signal processing for networked sensing; and

h) Software and computing systems.

2) Electronics, Sensors and Network Research, which conducts an integrated program of
basic and applied research and advanced technology development into technologies that
enable new and innovative uses of the electromagnetic spectrum in areas of surface and
aerospace surveillance, communications, electronic combat, and navigation. All of these
areas are supported by a broad research program in electronics which is focused on the
reduction of the cost, weight and size of transmit and receive systems. Two overarching
goals are the development of technologies and techniques to support adaptive persistent
surveillance, and the development of digital/radio frequency technologies and techniques
to support active aperture phased arrays capable of performing multiple functions
simultaneously (http://www.onr.navy.mil/Science-Technology/Departments/Code-
31/All-Programs/312-Electronics-Sensors.aspx).

Specific scientific and technical areas include:

a) Active aperture array;

b) Atomic, molecular and quantum physics;

¢) Communications and networking;

d) Electronic materials and magnetics;

e) Electronic warfare;

f) Electro-optical/infrared sensors and sensor processing;

h) Nanoscale electronics;

i) Navigation and timekeeping;

j) Radar and signal processing;

k) Mixed signal (radio frequency and digital) processing devices, circuits and
architecture;

I) Radio frequency superconducting technologies;

m) Radio frequency semiconductors, radio frequency solid state amplifiers and
wide bandgap materials;

3) Applications and Transitions, which supports programs in surface and aerospace
surveillance, communications, and electronic combat. Research areas in surface and
aerospace surveillance include sensors, primarily radar and electro-optical/infrared, and
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associated sign and image processing methods. Areas of interest in communications
include military radio communications with emphasis on anti-jam and low-probability-
of-intercept techniques, radio networks, and dynamic internetworking. Electronic combat
research areas include threat warning systems, electronic support measures, decoys and
electronic countermeasures. Navigation research includes GPS anti-jam and associated
inertial navigation techniques
(http://www.onr.navy.mil/Science-Technology/Departments/Code-31/All-Programs/313-
applications-transitions.aspx).

Ocean Battlespace Sensing (Code 32)

Code 32 explores science and technology in the areas of oceanographic and meteorological
observations, modeling and prediction in the battlespace environment; submarine detection and
classifications (anti-submarine warfare); and mine warfare applications for detecting and
neutralizing mines in both the ocean and littoral environment. Specific thrusts and focused
research areas are:

1) Ocean Sensing and Systems Application, which conducts an extensive program of
scientific inquiry and technology development in maritime sensing, ocean engineering
and marine systems, and undersea signal processing (http://www.onr.navy.mil/Science-
Technology/Departments/Code-32/All-Programs/Ocean-Systems-321.aspx). Specific
technical areas are:

a) Maritime sensing;
b) Ocean engineering & marine systems; and
¢) Undersea signal processing.

2) Ocean, Atmosphere and Space Research, which concentrates on improving Navy and
Marine Corps understanding of environmental evolution, assimilation of data, and the
limits of predictability by planning, fostering and encouraging scientific inquiry and
technological development in fields ranging from littoral geosciences to high latitude
dynamics (http://www.onr.navy.mil/Science-Technology/Departments/Code-32/All-
Programs/Atmosphere-Research-322.aspx). Specific technical areas are:

a) Coastal geosciences and environmental optics;
b) Marine mammals and sound in the ocean;

c) Marine meteorology and atmospheric effects;
d) Ocean acoustics;

e) Physical oceanography;

f) Space environment;

g) Special research awards in ocean acoustics; and
h) Arctic and integrated prediction.
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The Sea Warfare and Weapons Department (Code 33)

Code 33 develops and delivers technology to enable superior warfighting capabilities for
surface and sub-surface naval platforms and undersea weaponry. Code 33 develops and
delivers technology to reduce total life cycle cost of naval platforms, to minimize the energy
footprint of Naval forces, and to develop new scientists and engineers for Navy-unique
technological areas. Specific thrusts and focused research areas are:

1) Ship Systems and Engineering Research: Focused on providing technologically superior
warfighting capabilities at reduced total ownership costs for surface and subsurface
platforms through investments in basic and applied research and advanced technology
development of programs in: a) hydrodynamics, b) survivability c) electrical and thermal
systems and d) platform structures. The division is also responsible for the National
Naval Responsibility in Naval Engineering (NNR-NE). The NNR-NE supports
fundamental and early applied research in the areas of propulsion, platform structures,
hydrodynamics, automation control and system engineering, design tools, naval power
systems and ensuring strong a healthy academic infrastructure. Specific research themes
are:

a. Hydrodynamics: Theory, computation, and experiments in the lab and at-sea are
utilized to develop understanding and prediction capabilities for all hydrodynamic
phenomena around a surface ship, their effects on ship performance, and concepts for
modification. Understand the physics of flow around propulsors and their
interactions to improve propulsor design capability that would result in improved
mobility, efficiency, and affordability. Predict and control of various types of
cavitation on propulsors and appendages. Develop predictive capability of cavitation
inception, thrust breakdown and erosion phenomenon and scaling laws. Science and
technology efforts in the area of Subsurface Hydrodynamics include identifying,
understanding, predicting, and controlling flow physics, as well as turbulence and
stratified wakes. This is further applied to Subsurface Maneuvering Technologies,
and understanding the Dynamics of Interacting Platforms.

b. Survivability: Investigate and understand electromagnetic (EM) sources (including
major ferro and non-ferromagnetic sources, eddy currents, and Corrosion Related
Magnetic Fields (CRM)) that are associated with naval platforms. Develop
understanding of EM field propagation relationships and analysis aids, and
technologies to predict the electromagnetic properties of a naval platform. Advance
physics based understanding of platform acoustics. Discover and develop algorithms
and methods that will enable the development of improved design, analysis, and
prediction tools for enhanced acoustic performance. Understand, design and develop
optical and acoustic metamaterials to control light and sound propagation over a large
frequency range. New architectures to overcome challenges associated with loss,
bandwidth, and scalability are being explored. Design and develop models,
algorithms, and integrated development environments for simulation and control of
complex, interdependent, distributed shipboard machinery systems to enable
integrated, autonomous operation and reconfiguration of shipboard machinery



systems. Support research understanding the behavior of highly-rate sensitive
polymers under extreme conditions to improve survivability to blast and ballistic
penetration for application to ships, vehicles and head protection against Traumatic
Brain Injury.

Electrical and Thermal Systems: Provide a scientific foundation for a reconfigurable
electric warship including physical properties, control laws, stability criteria,
modeling and simulation, advanced design and development methods. Develop new
machinery integration concepts. Develop simulation based Verification, Validation
and Accreditation (VV&A) methods and technologies. Contribute to system
reconfiguration. Design a ship electrical system architecture based on a main bus that
distributes “rough” DC power throughout the ship at nominally 10 KV. Conduct
fundamental research necessary for enabling scientific progress and breakthroughs in
shipboard and expeditionary power & energy technology. Development of macro-
and atomic-scale multi-physics models is being pursued to enhance understanding of
materials processing & performance, energy conversion mechanisms, cyber-physical
energy concepts, and power management. Advanced magnetics, material surface
science, and solid-state conversion concepts are of interest, and alternative energy
approaches for powering Navy equipment of the future are being investigated.
Advance thermal science and technology through fundamental studies of multi-phase
heat transfer, fluid dynamics, and nanostructured materials in order to efficiently
acquire, transport and reject heat and enable higher power density electronic systems
associated with Advanced Naval Power Systems. System-level studies focus on the
scalability and reliability of component technologies. Another thrust is the
development of tools to model heat transfer at multiple length scales allowing for
simulation of heat flow through the ship in order to evaluate the impact of power
conversion electronics, sensors, and weapons on the overall thermal balance of the
vessel.

Platform Structures: Structural reliability focuses on time-varying, structural
reliability analysis and prediction for a ship structural system; advanced global hull
strength, local panel strength, fatigue and fracture strength prediction models; seaway
loads application and translation into a load effect for high-speed/high-performance
ships and vessels; structural health monitoring of large, complex geometries with low
spatial density of sensors in support of damage identification and prediction through
signal processing or (inverse) modeling. Computational mechanics focuses on
improving the accuracy and efficiency of the modeling of linear and nonlinear
mechanical behavior of complex structures. Hybrid structures focuses on
understanding structural performance of naval platforms under quasi-static seaway
conditions as well as extreme loads, dynamic shock and wave impact loads, and the
exploitation of composites and lightweight materials in ship design, such as hybrid
ship hull concepts, composite topside structures, and energy absorbing structures;
addressing development of multi-scale computations and FE methods for dynamic
crack propagation, damage of composites structures, hybrid composite-to-steel joints,
and testing of small elements and large structural models in understanding failure
mechanisms of large structures and joints.

10



(http://www.onr.navy.mil/Science-Technology/Departments/Code-33/All-
Programs/331-ship-systems-engineering.aspx).

2) Naval Materials Science and Technology: Focused on a full spectrum of activities from
long-range, fundamental scientific and engineering research in the design and realization
of new materials and systems to fulfilling the unique requirements of marine and military
applications. Experimental work is closely coupled with the development of models and
predictive capabilities for materials properties and behavior. Specific research areas
include:

3)

e.

Functional Materials (Electrochemical power sources, Capacitors for pulsed power
applications, Electronic and optical ceramics, and Functional polymeric organic
materials)

Structural Materials (Bulk nanostructured materials, Composite materials
development and processing; Fracture and fatigue damage of Naval structural
materials focuses on two areas: fatigue of structural materials and
deformation/fracture in nanostructured materials; High temperature turbine materials,
Ultra-high temperature materials, Solid Mechanics, Structural cellular materials,
Structural Metals, and Non-Destructive Evaluation, Structural Health Monitoring,
Prognostics)

Environmental Quality (Environmentally benign marine antifouling coatings and
Environmental quality waste treatment/reduction)

Pervasive Materials S&T (Computer Aided Materials Design and Integrated
Computational Materials Engineering)

Water Desalination

(http://www.onr.navy.mil/Science-Technology/Departments/Code-33/All-Programs/332-

naval-materials.aspx).

Sea Platforms and Weapons: Focused on coordinating the transition of technologically
superior systems and equipment that will enhance warfighting capabilities.

a. Sea Weapons Program: Accomplished through the University Laboratory Initiative,

which was established in part to increase the number of engineers and scientists in
Navy laboratories and University Affiliated Research Centers that conduct research
and development of undersea weapon technology. Core technology areas for applied
research and technology development include: guidance and control; sensors; signal
processing; planning and control algorithms; signal management for undersea
distributed network systems (UDNS); weapon energy conversion; batteries, air-
independent fuel cells and hybrids; motors; otto fuel replacements; vehicle
technology; liquid fuels for “gas and go” concepts; corrosion and anti-fouling

11
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coatings; hydrodynamics; control surfaces; propulsors; drag and noise reduction;
projectiles; warheads; explosives; detonators; and fuses .

b. Sea Platforms Program: Focused on the development of knowledge base for naval
architecture, ocean engineering and marine engineering, Corrosion control and
prevention S&T, and Autonomy for unmanned vehicles.

(http://www.onr.navy.mil/Science-Technology/Departments/Code-33/All-Programs/333-
sea-platforms-weapons.aspx).

4) The Naval Alternative Energy and Fuels Program: Focused on understanding the physical
effects of incorporating Alternative Fuels into Naval Systems. Research Challenges and
Opportunities include:

a. Modeling/Simulation Tools: development and validation of tools that predict the
engine perfo